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DoD Physical Fitness Assessment
• Includes Body Composition Assessment (BCA)
and PRT
• Assessed twice per year
• Demonstrate minimum level of fitness
required for service
• Establish a culture of physical fitness

Air Force Physical Fitness Test (AFPFT)
• Primary Components:
– Curl-Ups (1-min)
– Push-Ups (1-min)
– 1.5-Mile Run

• Alternate Cardio Options:
– Astrand-Rhyming Bike Test (ended on 01 JUL 2010)
– 3.0-Mile Walk Test (ended on 01 JUL 2010)
– 1.0-Mile Rockport Walk Test (implemented on 01 JUL 2010)

USMC Physical Fitness Test (PFT)
• Pull-ups (Males) / Flexed Arm Hang (Females)
• Crunches
• 3.0-Mile Run

USMC Combat Fitness Test (CFT)
• 880-yd run (in boots & uts)
• 2-min overhead press with a 30-lb ammo can
• Obstacle Course:
–
–
–
–
–

25-yd crawl
Casualty drag
75-yd fireman’s carry zigzagging thru cones
75-yd sprint while carrying two 30-lb ammo cans
Throwing a dummy grenade into a marked circle 22.5-yds
away
– 3 push-ups and a sprint with two 30-lb ammo cans to the
finish line

USCG Academy Physical Fitness
Examination (PFE) - Pre 2005
• Primary Components:
–
–
–
–
–

Pull-Ups (Male) / Gravitron Pull-Ups (Female)
Curl-Ups (2-min)
Standing Long Jump (Anaerobic Power)
300-yd Shuttle Run (Agility)
1.5-Mile Run

• Alternate Examinations:
–
–
–
–

10-min Swim /10K Cycle Ergometer (1.5-Mile Run)
Push-Ups (Pull-Ups - Males)
Flex-Arm Hang (Gravitron Pull-Ups - Female)
Vertical Jump (Standing Long Jump)

USCG Academy Physical Fitness
Examination (PFE) - Post 2005
• Primary Components:
– Cadence Push-Ups
– Curl-Ups
– 1.5-Mile Run

Army Physical Fitness Test (APFT)
• Primary Components:
– Push-Up
– Sit-Up
– 2.0-Mile Run

• Alternate Cardio Options:
– 800-yd Swim
– 6.2-Mile Stationary Bike
– 2.5-Mile Walk Test

Revised APFT
• 60-yd Shuttle

• 1-Minute Rower
• Standing Long Jump
• 1-Minute Push-Up
• 1.5-Mile Run
US Army Rower

Revised APFT, Cont.
• 400-m Run w/Weapon
• Individual Movement Techniques
• Ammo Can Shuttle Sprint
• Casualty Drag
• Agility Sprint

1946 (WWII) APFT
 Primary Components:
•
•
•
•
•

Pull-Ups
Squat Jumps
Push-Ups (Chest to Deck)
Sit-Ups
300-yd Run

 Alternate Cardio Options:
• 250-yd Indoor Shuttle Run
• 60-sec Squat Thrusts
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Current Navy PRT
• Curl-Ups (2-min)
• Push-Ups (2-min)
• 1.5-Mile Run or 500-yd/450-m swim
• Alternative Cardio-respiratory Events (CO Discretion):
• 12-min bike
• 12-min elliptical

PRT Comparison Chart
Health Related Components
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CF: Cardiovascular Fitness
BC: Body Composition
F: Flexibility
MS: Muscular Strength
ME: Muscular Endurance

S: Speed
A: Agility
B: Balance
C: Coordination
RT: Reaction Time
P: Power
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Why change the PRT?
 Concerns with current test
•
•
•
•
•

Frontal plane fixated
Poor testing validity
Not operationally relevant
Subjective
All modalities not available at each location /
underway
• Revalidation requirements for ellipticals /
stationary bike
• Can cause injury (muscle imbalances)
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PRT Review History
•

1982 - First PRT introduced (OPNAVINST 6110.1B)
– Sit-Reach / Sit-Ups / 1.5 Mile Run OR 3-min Run in Place

•

1984 - First revision to PRT (OPNAVNOTE 6110)
– Sit-Reach / Sit-Ups / 1.5 Mile Run OR 500-yd Swim

•

1986 - Second Revision to PRT (OPNAVINST 6110.1C)
– Sit-Reach / Sit-Ups / Push-Ups / 1.5 Mile Run OR 500-yd Swim

•

Elliptical authorized via NAVADMIN 293/06 / Stationary Bike via NAVADMIN 011/07

•

2008 - PRP Bottom Up Review

•

2009 - PRT Review

•

2011 - PRT Beta Test

Other Services recently made significant changes to their19PFTs

PRP Bottom Up Review (Apr 2008)
•

Directed by DCNO for MPTE in Jul 2006

•

Current PRT shortcomings:
– Poor validity associated with current swim
– No credible strength component incorporated

– Does not support shipboard / IA / GSA / assignments
•

PRT improvement recommendations:
– Maintain 1.5-mile run as standard for aerobic capacity assessment
– Incorporate the plank
– Introduce “functional / job-related” test modalities. E.g.:
• 300-yd Shuttle / Standing Long Jump
– Revalidate the swim test to a more acceptable standard of error
20

08-10 Dec PRT Review
• 22 Contributors
–
–
–
–

National Strength & Conditioning Association (NSCA)
American College of Sports Medicine (ACSM)
Athletes’ Performance Institute (API)
Accredited Universities (Alabama, GSU, BSU)

– Military Commands:

• CPPD, CNIC, BUMED, NHRC, NSTI, USNA
– Senior Enlisted Leadership (FORCM):

• NPC, NETC, Navy Reserve, Fleet Forces
21

PRT Review Recommendations
• Utilize only high-validity testing modalities
– Mandate 1.5-mile run for all Sailors
– Offer 5K Cycle Ergometer Test for Medical Waiver cases

• Eliminate low validity testing modalities
– 500-yd (450-m) swim test
– 12-minute elliptical test

– 12-minute bike test

• Limit number of alternative cardio-respiratory options
• Require Medical Waiver to participate in alternate cardio options
• Incorporate “Posterior Chain” testing modalities
• Switch to Plank

Where have all the runners gone?
NB San Diego

NOTE: Per page 4, para 3 of Op Guide 5 (Physical Readiness Test), members are not to
exceed15 minutes between push-up and cardio-respiratory event.
23

“Perfect” PRT should…
•
•
•
•
•
•

Be recognized by industry
Require minimal equipment
Be easy to administer
Be objective
Be operationally relevant
Promote a “culture of fitness” vice “culture of
testing”
• Benefit the Sailor
• Incorporate as many components of physical fitness
as possible

25

Muscular Strength
– Leg/Hip Dynamometer [Primary Strength
Test]
– Fitness Component Tested: Muscular
Strength
– Current PRT does not include a muscular
strength test

Leg/hip Dynamometer
• Proposed as a measure of muscular strength
(Costill 2006)
• No strength test in current PRT
– DoD suggests inclusion of such a measurement in PRT
– Many jobs in the Navy require high levels of strength
during lifting and pulling motions (Robertson 1985)

• Strength measure would be occupationally relevant
(Vanderburgh 2008)
• Potential disadvantages: logistics, $

Anaerobic Power
– Standing Long Jump

– Fitness Component Tested: Anaerobic Power/RFD
– Should correlate well to lower body strength tests

Standing Long Jump
• Proposed as a means of testing time-limited force
production in Sailors
– Common field test used by coaches and physical
educators to assess lower body power (Hoffman 2006)
– Currently no similar test in the PRT

• Test used in different military branches
domestically and internationally (Harman et al.
2008)
• Ease of administering/small space

Anaerobic Capacity
– 300-yd Shuttle [Alternate Aerobic Capacity Test]

– Fitness Component Tested: Anaerobic Capacity
(12x25 m, rest 5-min, repeat)

300-yd Shuttle
• Hypothesized as a possible alternative to the
1.5-mile run
– Elicit anaerobic training
– Much smaller space requirement and test of
anaerobic capacity (Hoffman 2006)
– Preferred over 1.5-mile run in football players
(Gillam 1983)

• Anaerobic nature could assisting with body
composition management (Tabata et al. 1996)

Speed / Agility
– Pro Agility Test

– Fitness Component Tested: Speed and Agility

Pro-agility Test
• No agility component in the current PRT
– May have operational specificity to fast
movements in limited spaces, such as on a ship

• Pro-agility found to have a significant
correlation to body composition (Cahill 2010)
• Good measure of quickness with limited
amount of space required to execute

Muscular Endurance
– USCG Cadence Push-Up [Primary Muscular
Endurance Test]
– Fitness Component Tested: Muscular Endurance

Cadence Push-up
• Adopted from the United States Coast Guard as
potential replacement for the existing push-up
• Recorded cadence for two minutes (Max 60)
– Cadence provides for a more strict testing procedure
and may help reduce “cheating” during the push-up

• Instructions should be followed carefully because
dynamic and muscular challenge is altered with
differing positions (Gouvali et al. 2005)

Muscular Endurance
– Single-Leg Plank [Alternate Muscular Endurance
Test]
– Fitness Component Tested: Muscular Endurance

– Proposed Alternative Test: Front Plank

Single Leg Plank
• Proposed to test muscular endurance of the
abdominal and surrounding musculature
• Potential replacement for existing curl-up test
– Possible cause for lower-back injuries (McGill et al.
2010)

• Alleviate pressure on low back while also
providing an active position for the abdominal
area (Freeman 2006)

Muscular Endurance
– Single-Leg Wall Squat [Alternate Muscular
Endurance Test]
– Fitness Component Tested: Muscular Endurance

Single Leg Wall Squat
• A novel test for the PRT
– Tests exist for upper-body endurance, but no
lower-body
– No norms were believed to exist for this test

• Test of lower-body muscular endurance
– Reported as an adequate measure of a subject’s
quadriceps endurance (Asher 2008)

Aerobic Capacity
– 5K Cycle Ergometer [Alternate Aerobic Capacity
Test]
– Fitness Component Tested: Aerobic Capacity

5K Bike
• Hypothesized as a replacement for the run
– A bike test currently exists as an alternative
– This would replace current test & require medical
waiver from run to participate

• Modified Buono Test (Buono et al. 1996)
– 0.5kg for every 20kg of body mass

• Compare Sailors’ performance over a fixed
distance with body-mass adjusted load

Aerobic Capacity
– 2K Rower [Alternate Aerobic Capacity Test]

– Fitness Component Tested: Aerobic Capacity

2K Row
• Hypothesized as possible alternative to 1.5-mile
run
– Low-impact nature makes it an acceptable
alternative in addition to the bike, elliptical and
swim tests

• Consideration is the small space requirement
compared to the area needed for the run
– Price of equipment is less than bike or elliptical

Nine modalities, three weeks
• Subjects participated in a total of six sessions
– Monday/Thursday or Tuesday/Friday

• All sessions administered in similar
order/fashion as the current PRT (OPNAVINST
6110.1J)
– Standardized PRT warm-up
– Strength/speed events
– Cardiovascular event
– Cool-down

Analysis
• Variables collected from the service members
• Information analyzed with existing PRT data
stored in the Physical Readiness Information
Management System (PRIMS)
• Performance values collected onto data sheets
– Max of two trials per modality = 18 performance
variables

Statistics
• Pearson correlation analyses run between each
test for each subject to see if any correlation
exists
– Correlate to existing run times as well
– Separate correlation analysis for the Sailors whose
PRIMS data provided predicted run times ~
alternative times

• Reliability of each test assessed via intraclass
correlation coefficient (ICC) and coefficient of
variation percentage (CV%)
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Best Test Results
Standing Single-Leg
Leg-Hip
Cadence Single-Leg
Long Jump
Plank Dynamometer Push-Ups Wall Squat Pro-Agility
Male

Female

300-yd
Shuttle

5K Bike

2K Rower

278-cm

12:30.9

660 (9)

60

01:51.6

4.69 (2)

00:55.7

05:32.3

07:04.3 (2)

271-cm

10:00.0

655 (2)

50 (2)

01:35.2

4.72 (2)

00:57.0

05:52.5

07:11.7

270-cm

08:59.9

650

49

01:30.8

4.75 (3)

00:57.1 (2)

06:02.8

07:16.0 (2)

220-cm

07:13.0

510

60

01:09.3

5.22

01:08.3

07:30.6 (2)

08:46.3

212-cm

05:32.9

450

49

01:04.1

5.53

01:09.3 (2)

07:43.0

08:49.9

200-cm

05:29.1

405

45

01:03.3

5.56 (3)

01:09.4

07:51.0

09:04.0
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Results

Test-Retest Reliability
• Duplicate tests were analyzed for reliability
and precision
• All ICC were statistically significant (p<0.05)
and exceeded minimum suggestions of 0.60
(Weir 2005)
• Minimum suggestion of CV = 15% not met by
WS and PLK

Test-Retest Reliability

Correlation
• Utilized the best collected score for each
modality
– Various sample sizes gathered for each test
– Minimum in the WS (n = 130)
– Maximum in the SLJ (n = 170)

• WS and PLK not analyzed due to poor
precision

Correlation (non-CV events)

Correlation (non-cardiovascular)
• Further analysis by gender
• SLJ and PRO (r = -.837; p<0.01)
– Males (r = -.750; p<0.01) and Females (r = -.624;
p<0.01)

• SLJ and LHD (r = .625; p<0.01)
– Males (r = .399; p<0.01) and Females (r = .250)

• PRIMS PU and PRO (r = -.616; p<0.01)
– Males (r = -.389; p<0.01) and Females (r = .010)

Correlation (cardiovascular)

Correlation (cardiovascular)
• Positive correlations indicate they would all be
viable choices for the aerobic portion of PRT
• Despite findings, ROW still best choice

• SHTL as replacement for CV?
– SHTL and actual 1.5-mile run times (r = .551, p<0.01)

• SHTL as an optional alternative for men?
– SHTL and PRIMS
• Males (r = .601, p<0.01)
• Females (r = -.175)

Main findings
• Lack of precision for the WS and PLK
– May stem from the subjectivity in the tests as well
as the relative novelty of the modalities

• Strong relationship between SLJ and PRO
– With better jumping ability came lower agility
times, similar to other studies (Barnes 2007)

• Lack of strong correlations in non-cardio
events surprising

Discussion
• Expected higher correlation between
participant weight and LHD (r = .402, p<0.01)
– Novelty of the test?

• Likelihood that heavier participants had higher
body fat vs. greater lean mass
– Higher values for weight reflect more fat mass
instead of muscle mass?

• Data related to fat-free mass would be
desirable to further examine this relationship

Discussion
• Gender differences noted in SLJ and LHD correlations
– Result of males having higher scores than females
– Neither group having a linear relationship with other
scores within due to greater variance

• In contrast SLJ and PRO was significant in combined,
male, and female analyses
– Shows gender does not affect a Sailor’s tendency to have
better (i.e. lower) agility time if they jump well
– SLJ easier to administer, so it appears to be better choice
of the two for inclusion in PRT

Future considerations
• We instructed participants to achieve best
time possible and provided previous score as a
benchmark
• During normal PRT, simply shooting for a
minimum score?
– PRT  depicts minimum level of fitness for
service

• PRIMS data a limitation to correlations?

Future considerations
• Future studies should consider collecting new
data for the push-ups, curl-ups, and 1.5-mile
run
– Similar motivation approach  high correlations?

• Despite SHTL/PRIMS, females had strong
correlation between SHTL and BIKE (r = .736,
p<0.01)
• Indicates the possibility that collecting new
run times might yield stronger correlations

Limitations
• LHD devices broke, resulting in small n-size
– Purchased new devices for latter portion of test
– Cost a limitation to widespread use?

• Different instruction styles from collection team
– Variation in Subject-instruction implementation and
data recording
– PLK and WS are subjective
• Variation in tester could contribute to low precision
• Objectivity needs to be assessed

Post-participation survey
• Sailors either disagreed (31.5%) or strongly
disagreed (16.3%) that the PRT was an
adequate assessment
• A majority (72.2%) were in favor of adding
new components of fitness to PRT
• Suggested by Sailors
– Add CPU (70.8%), ROW (66.3%), and PLK (53.9%)
– Don’t add WS (61.6%), LHD (59.3%), and SLJ
(53.5%)

Conclusion
• Difficult to suggest a “new” PRT
– Possible to eliminate certain options

• Inclusion of a strength test would be beneficial
– Recommendation from DoD
– 21.6% seldom-to-never participate in strength training

• Low correlations between LHD and SLJ due to faulty
equipment?
– SLJ as a good surrogate test for lower-body strength?

Conclusion
• No strong correlations to existing tests
– Collect new PRT data in future studies

• High precision scores for SHTL and SLJ make
them strong candidates for suggestion
– Would add new exercise components to the PRT

